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Aim
To assess the relationships of certain occupational and individual characteristics with frequency of occupational injuries.
Method
This case-control study included 1305 male workers with occupational injuries during 1999-2000 and 1305 controls from a railway company. A standardized questionnaire was completed by the occupational physician in the presence of the subject. The data were analysed using logistic regression.
Introduction
Occupational injuries result in severe socio-economical consequences [1] . The annual incidence of injuries for workers from the French National Railway Company (SNCF) is 4%. Occupational injuries are mainly caused by work conditions [2] [3] [4] , but some individual characteristics also increase the risk [5] [6] [7] [8] . Some workers have more than one injury during a short period. It is thus important to identify risk factors which might be useful in accident prevention. Unfortunately, there has been limited research concerning accident proneness. This study assessed the roles of a number of individual and occupational factors in the frequency of occupational injuries in railway workers.
Methods
A voluntary case-control study was conducted on male workers who had worked for $3 years in the SNCF. The methods used were described in an earlier study conducted by the authors [7] . In that study, the cases were recruited by occupational physicians at the time of medical consultations before they returned to work following occupational injury, and the controls were recruited at the time of routine annual medical examinations. Occupational physicians play an important role as they examine workers during annual medical examinations and in consultations before returning to work after disease or injury and note their workplaces and work conditions. The cases were workers with at least one lost time injury between March 1999 and February 2000. The controls were workers who did not experience any injury during the preceding 3 years. They were matched to cases on both job and establishment. In total, 1305 cases and 1305 controls were recruited. Of the cases, 355 subjects had two or more lost time injuries ('frequent injury' group) and 950 subjects experienced only one lost time injury ('single injury' group) during the previous 3 years.
A questionnaire, filled in by the occupational physician in the presence of the subject, was used. It recorded birth date, weight, height, educational level, post-vocational training and vocational safety training during the previous 5 years, type of job, years in present job, recent work environment change, request for job change (except for promotion), smoking habit, alcohol consumption, sporting activities, do-it-yourself and gardening activities, sleep disorders, physical disabilities, hearing disorders, vision disorders, the number of lost time occupational injuries during the previous 3 years and description of 
Results
The sample included 1305 cases-controls. Frequent injuries represented 27% of the cases. The characteristics of the subjects are shown in Table 1 . Frequent injuries were more common in mechanical maintenance operators, and were mainly caused by handling tools, mechanical repairs and maintenance, collision with/by objects and falling objects. Table 2 shows those factors with significant ORs for frequent injuries. These were #5 years in present job, sleep disorders, smoking and no do-it-yourself and no gardening activity. Safety training was negatively related with frequent injuries. Five years or less in the present job was the only significant factor for single injuries.
Discussion
This study found that an increased incidence of frequent injuries was associated with certain individual and occupational factors. These were the first year in the present job, younger age, requesting a job change, having a sleep disorder or a physical disability, smoking and not carrying out any physical activity. The job role was not investigated because it was a matched factor. The hazard period considered was that of the last injury for all factors except for body mass index which was determined at the time of interview. We believe that it did not greatly vary between the periods of injuries and the time of interview for most of the subjects as only 14% of the cases had sick leave for .30 days. According to our experience, it does not greatly change in a 3-year period for most subjects.
This study found that shorter service (#5 years in present job) and younger age were associated with frequency of injury. The role of younger age in occupational injuries is known [5, 6] . Both factors are associated with lack of experience which increases injury risk [9] . Thus, prevention is important for workers in their first year of a job. This is significant as many workers change jobs during their careers. Requesting a job change also influenced injury frequency. Previous work has shown that it results in altered cognitive processes, work abilities, risk assessment and increased stress [10] .
Our study found that sleep disorders, smoking and lack of physical activity were strongly associated with frequent injuries but not with single injuries. Their roles are known [5] [6] [7] , but it appears that they represent long-term risks for frequent injuries. Sleep disorders and smoking alter health status and work ability, and may lead to fatigue and altered risk perception which increase injuries [11] . The role of physical activity in injury risk reduction was expected as it improves work ability and balance control [12] . Similarly, the increased risk associated with physical disability was expected. The negative role reported for safety training was not expected. It reveals that this training, in which workers with the highest hazard exposure participate, cannot eliminate injuries when the risk is high [3] . Only the factors having crude ORs with P , 0.10 were considered. Similar results were obtained with stepwise forward procedure retaining only significant factors (P , 0.05).
Our study does not reveal alcohol consumption as a risk factor. Similar results were observed in one study [5] but an effect was shown for excess alcohol use in another [6] . However, alcohol consumption has been found to influence injuries due to certain falls [7] .
The main findings of our study are that first year in a job, younger age, sleep disorders, smoking, requesting a job change, physical disability and lack of physical activity are long-term risk factors for more frequent injuries. Preventive action should target work conditions and encourage physical activity. Occupational physicians could help workers to be more aware of the risks and to find remedial measures.
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